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1 
My invention relates to the continuous casting 
of metal shapes in a water-cooled mold. 
In order to satisfactorily operate a continuous 
mold, if has been round necessary to lubricate the 
outside surface of the cast shape, so that con- 
tact between said surface and the wall of said 
mold does hot cause binding thcrebetween. 
While lubrication tends to prevent binding, it 
not only fails to prevent certain other effect 
arising from improper alignment of the cast 
shape within the.mold, but it also interferes with 
the flow of radiant heat across the shrink gap ly- 
ing between the shape and the mold. If contact 
between said surfaoe and said mold takes place 
shortly af ter the casting skin flrst forms, said 
skin will be either torn. or deformed, lubricant or 
no lubricant; furthermore, improper alignment 
introduces an uncertain heat-flow situation into 
the picture as the mold removes heat aster from 
those portions of the cast shape which lie closest 
fo said mold. In short, lubrication is hot a proper 
substitute for proper alignment between the cast 
shape and the mold. 
My invention concerns my method of centering 
the east shape ,within the mold, so that contact 
between said shape and said mold is eliminated, 
and so that skin tears and deformation are elim- 
inated. Other object will .be apparent in the 
speciflcation. 
The conventional method of centering the cast 
shape within the mold consists of so withdrawing 
said cast hape out of said mold so that said shape 
is centered with respect the opening in the mold 
out thru which the cast shape emerges, the mold 
and cast shape being independently supported. 
Such alignment does hot assure the absence of 
skin tear and distortion; for, alignment at the 
bottom opening of the mold does not assure align- 
ment within the mold, and it is the alignment 
within the mold that is our major concern. Re- 
alizing this, some operators attempt to withdraw 
the cast shape out of the mold so that the ca,ting 
axis--the axis of the mold--coincides with the 
axis Of the cast shape---in other words, so that 
the mold and shape are coaxial. Even if it were 
possible to coaxially align the mold and the shape 
at the beginning of the operation, there is little 
chance that conventional means for .withdraw- 
ing the cast shape out of the mold could long 
maintain this coaxial relationship, due to the 
difculties surrounding the precise handiing of 
a red hot, heavy object, such as an ingot. Fur- 
thermore, with the mold and shape independent- 
ly supported, so that the mold is permanently 
flxed while the cast shape is moveable in accord- 
ance with the mode of operation of the withdraw- 
al means positioned well below the bottom of the 
mold, the upper end of the cast shape must in- 
evitably more around within said mold as slight 
changes in the action of the withdrawing mcans 
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are reflected in movements at the top of the cast 
shape. Nor would it help the situation to so ar- 
range the :withdrawal so that movements of the 
top of the cast shape were slight, for if the top 
of the shape moves at all, however slightly, the 
freshly-formed skin of the casting will be dis- 
torted, crushed, or worse. When the skin of the 
casting flrst forms and draws away from the wall 
of the mold, the clearance between skin and wall 
is at flrst only a few thousandths.of an inch and 
said skin is very weak and brittle, so that iï a 
movement of the cast shape presses the Treshly- 
formedskin against the wall of the mold, said 
skin is easily deformed, and the skin will lilely be 
torn. When it is remembered that these troubles 
can develop when an ingot weighing tons--being, 
perhaps, twenty or thirty feet long and suppored 
by withdrawing means position ten fet or more 
from the point where said skin is flrst forming 
moves only a few thousandths of an inch at 
top, it will be appreciated that even a slight wob- 
ble will at once crush the freshly-ïormed slin. 
I have solved this problem ,by mounting the 
mold so that it is ree fo more with the cast 
shape as said shape moves in a horizontal or tip- 
ping manner, and then I align said mold with 
said cast shape at at least two positions along the 
cast shake, the means of such alnment being 
arranged so that movements on the part of the 
cast shape will be immediately reflected in cor- 
responding movements on the part of the mold. 
In the figure, I show mold 8 being cooled 
water ! ! flowing thru jacket arrangement '9. 
coming molten metal  enters mold 8 fo form pool 
!, surface ] .being the surface of said 1ooI !. 
Mold $ is shown positioned on platïorm  thru 
the instrumentality of springs [3, said springs 
being arranged so that they permit horizontal or 
tipping movements of the part of mold 8, while 
preventing the downward movement of mold 8. 
As pool !  solidifies at intefface [2 to ïorm shake 
!, shrink gap [] forms between shape [8 and 
mold 8, gap [] being formed by the contraction 
of the metal, by the taper of mold 8, or both. 
For the purpose of clearly picturing the action of 
my arrangement, the width of ,gap [] between 
mold $ and shape [8 has been exaggerated. As 
pool ! solidifies to form shape [8, vithdrawing 
means  rasp shape [8 and more it out of mold 
! in direction  at a rate in keeping with the rate 
of solidification. 
I align mold 8 with shape [8 by, first, center- 
!ng shake [$ .within mold $ by means of a plural- 
ity of bearings [$, the adjustment being made 
with adjustment screws 8 as the relative posi- 
tion oT mold 8 and shape [8 is observed thru 
viewing holes [§, and then I cnter shape 
within mold $ by means of a plurality of bear- 
ings [[$, the adjustment being ruade with ad- 
justment screws ! ! 8. Bearing means ! 6 and ! ! 
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being supported by mold 8, horizontal or tipping 
movements on the part of shape | 8 vill be imme- 
diately and quantitatively reflected in paralleling 
movements ,by mold 8, resulting in the continued 
maintenance of the cast shape in a centered, out- 
of-contact position with respect fo mold 84 
Bearings 18 and I 8 are any type of bearings 
which are capable of transmitting the movements 
ooE shape 8 fo mold 8; that is, they may be,fric-. 
tion-type bearings--as shown in the figure, or 10 
they may be live bearings---ball bearings or roll- 
ers, for example. Furthermore, the force-ex- 
erted on bearings ! 8 and ! ! 8 may be transmitted 
fo mold 8 thru the instrumentality oï springs 
(hot shown) that lie between said bearings 18 15 
and |8 and adjustment screws 8 and 18, the 
tension on said springs being adjusted so that said 
tension maintains the cntered relationship be- 
tween mold 8 and shape |9. .When casting a 
round shape 9, af least three bearings should be 
employed af each aligning position, as in the-fig- 
ure; when casting a square or rectangular shape 
9, af least ïour bearings should be positioned 
around the cast shape--that is, af least one bear-  
ing being positioned on each side of the shape af 
each aligning position. 
Suspension means | 3 have the function of sup- 
porting mold 8 while permitting mold 8 such hori- 
zontal or tipping movements as may be trans- 
mitted by bearings 10 and $. ïn the figure, 
lneans ! 8 are shown as springs tmder compres- 
sion; however, mold 8 may be hung by springs 
instead oï resting upon same--the advantage oï 
the arrangement shown is that if keeps the 
upper, open end of mold S clear, so as fo facilitate 
the pouring operation. 
Another type of continuous mold is available 
for casting a continuous shape. My application, 
SeriaI No. 87,048, ffled on April 23, 1951, now ma- 
tured into Patent No. 2,553,921, disclosed such a 
mold. The mold of 87,048.employs theblind riser 
principle, said mold being suspended over and 
dipping into the molten metal that is fo be cast, 
so that said molten metal fiows into said mold 
by fiowing up thru the refractory opening af the 5 
immersed end of the mold, the solidified shape 
being withdrawn out of the opening in the top 
of said mold by withdrawing means positioned 
above said mold. By turning the figure upside 
down, the use of my present invention in a mold 5o 
of the type of 87,048 may be seen, except for the 
refractory arrangements on the immersedend of 
the mold--arrangements whichhave nobearing 
in.the present invention. 

4 
Whatever the spring supporting arrangement 
may be, the water-jacket of the mold must be 
connected fo ifs source of water supply by means 
of rubber pipe, so that the water .connections do 
5 hot interfere withthe action of spring means 8. 
Various arrangements may be employed fo 
 align the mold and shape. In the figure, the 
" "metal tube that forms mold 8 is extended be- 
.yond he water-cooled section, so as fo facilitate 
the operation; however, the water-cooled section 
may be arranged so that the bearings are posi- 
tioned :therein.  
Hav!ng now described my invention, I wish if 
tobe understood that my invention is hot to be 
limited to the specific ferre or arrangement of 
parts hereinbefore disclosed, except insofar as 
such limitations are specified in the-appended 
I clàim as myinvention: 
20 In a c0ntinuous casting apparatus -having an 
open-ended mold, and means OEor withdrawing 
out of said mold .moral solidified within said 
mold, the combination therewith ofelastic 
means for supporting said mold, sáid elastic 
25 means being position between said mold and a 
rigid support, and: mo!d aligning means for co- 
axially aligning said mold with the solidified 
shape being f0rmed within and withdrawn from 
said mold, said mold aIigning means being sup- 
3i ported by said mold and being positioned with 
respect tosaid.solidified shape by bearing means 
which .contact said solidified shape, so that-sub- 
tantiallyall horizontal movements of said cast 
shape are imparted fo saidmold by said aligning 
35 means. 
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